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Public Law 87-788 
87th Congress, H. R. 12688 
October 10, 1962 
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To authorize the Secretary of Agriculture to encourage apd assist the several 
States in carrying on a program of forestry research, and for other purposes. 


Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress. assembled, That it is hereby Forestry. 
recognized that research in forestry is the driving force behind prog- Research pro-} 
ress in developing and utilizing the resources of the Nation's forest @7ams, prome~ 
and related rangelands. The production, protection, and utilization *4°% 


"Porestry re- 


of the forest resources depend on strong technological advances and 
‘continuing development of the knowledge necessary to increase the 
efficiency of forestry practices and to extend the benefits that flow from 
forest and related rangelands. It is recognized that the total forestry 
research efforts of the several State colleges and universities and of 
the Federal Government are more fully effective if there is close 
coordination between such programs, and it is further recognized 
that esa schools are especially vital in the training of research 
workers in forestry. 


(Sec. 2-6 not included) 


Sec. 7. The term “forestry research” as used in this Act shall include 
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In 1974 and 1975, the participating institutions graduated 188 
Ph.D’s in forestry and related specialties. They are in high 
demand; 95 percent entered forestry-related employment 
after graduation. 


The program is closely related to and coordinated with 
research of the U. S. Forest Service. In 1974 and 1975, the 
McIntire-Stennis institutions, the Forest Service and forest 
industry were engaged in an extensive regional and national 
planning effort to identify priorities and strengthen 
coordination. In addition, the McIntire-Stennis Advisory 
Committee to the Secretary of Agriculture began its own study 
to redefine priorities and strengthen the research relationship 
between all three groups—the Forest Service, forest industry 
and the public forestry schools. Both efforts are expected to be 
completed in 1976 and to contribute to the continuing 
effectiveness of the MclIntire-Stennis program. 


The nation’s forests and rangelands today constitute 63 
percent of the land area of the 48 adjacent states. They 
provide a renewable, low environmental impact, largely solar 
energy-driven base for the perpetual production of a great 
variety of benefits needed by the United States and the world. 
These include cellulose, chemicals, construction materials, 
beef, lamb, wool, water, wildlife and fish, fuel, recreation, 
environmental improvement and other amenities. Each year, 
these forests produce 125 million tons of industrial wood raw 
material, 53 percent of the feed for beef cattle, 60 percent of 
the water for irrigation, industrial and municipal uses, and are 
the sites for 624 million recreational visits. 


The forest products industries alone employ 7.2 percent of the 
U. S. manufacturing labor force and produce 6 percent of the 
value of products shipped. 
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All demands on these forests and rangelands are expanding 
rapidly, yet they are producing at only 25 percent of their 
biological capacity. It is the job of the MclIntire-Stennis 
Cooperative Forestry Research institutions, in collaboration 
with the Forest Service and industry, to provide through 
research, the technology to realize the full potential of these 
extensive and unique renewable resources. If this is done, the 
United States could become not only the food basket, but also 
the wood basket of the world. 


This report illustrates how the Mclntire-Stennis institutions 
carried out this responsibility in 1974 and 1975. 


John Gray, President 
Association of State 

College and University Forestry 
Research Organizations 
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Federal-State Agencies 


Dr. Henry H. Webster 

Chief of Forestry Division 

Michigan Department of Natural Resources 
Stevens T. Mason Building 

Lansing, Michigan 48926 

Telephone: 517 373-1275 


Director H. E. Ruark 

Georgia Forest Research Council 
Post Office Box 828 

Macon, Georgia 31202 
Telephone: 912 744-3353 


Dean Thadis W. Box 

College of Natural Resources 

Utah State University 

Logan, Utah 84321 

Telephone: 801 752-4100 x7677 


Director James H. Anderson 

Agricultural and Forestry Experiment Station 
Mississippi State University 

Mississippi State, Mississippi 39762 
Telephone: 601 325-5455 


Dr. Charles M. Loveless 
Regional Director 

U. S. Fish and Wildlife Service 
Denver Federal Center 

Post Office Box 25486 
Denver, Colorado 80225 
Telephone: 303 234-2209 


Mr. R. E. Buckman 

Deputy Chief, Research 

U. S. Forest Service 
Washington, D. C. 20250 
Telephone: 202 447-6666 


Dr. Estella B. Leopold 

Paleontology and Stratigraphy Branch, 
Geological Survey 

U. S. Department of the Interior 

Building 25, Federal Center 

Denver, Colorado 80225 

Telephone: 303 234-2741 
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Private Industry 


Mr. Harry K. Trobitz 
California Resources Manager 
Simpson Timber Company 
Arcata, California 95521 
Telephone: 707 822-0371 


Mr. John C. Burwell 
Burwell Lumber Company 
Box 739 

Idabel, Oklahoma 74745 
Telephone: 405 286-5395 


Dr. Casey E. Westell, Jr. 
Director of Industrial Ecology 
Tenneco, Inc. 

Post Office Box 2511 
Houston, Texas 77001 
Telephone: 713 229-3618 


Mr. J. Lawrence Robbins 
President 

Robbins Lumber Company 
Searsmount, Maine 04973 
Telephone: 207 342-5221 


Chairman: 


Vice-Chairman: 


Executive Secretary: 


Mr. Burton F. Swain, III 
Chairman of the Board 


National Veneer and Lumber Company 


Swain Industries Incorporated 
Seymour, Indiana 47274 
Telephone: 812 522-1121 


Mr. Charles Bingham 
Senior Vice President 


Weyerhaeuser Company 
Tacoma, Washington 98403 
Telephone: 206 924-2204 


Mr. O. G. Traczewitz 
Manager, Land Management 
International Paper Company 


Wood Resources and Products Division 


Box 2328 
Mobile, Alabama 33601 


Telephone: 205 457-8911 x244 


Robert W. Long, Assistant Secretary for Con- 
servation, Research and Education 

U. S. Department of Agriculture 

Washington, D. C. 

Telephone: 202 447-2796 


Roy L. Lovwvorn, Administrator, CSRS 
U. S. Department of Agriculture 


Washington, D. C. 
Telephone: 202 447-4423 


John D. Sullivan, Deputy Administrator, 
CSRS 

U. S. Department of Agriculture 

Washington, D. C. 

Telephone: 202 447-6736 
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While the conifers have certainly received the major emphasis in most 
tree breeding programs, an extensive effort is also underway in the breed- 
ing of a wide variety of native hardwood species. New varieties of cotton- 
wood are being developed in Oklahoma, Louisiana and Kansas. Syca- 
more breeding programs are well advanced in Georgia, North Carolina 
and Mississippi. Minnesota, Michigan and Wisconsin are working to im- 
prove the performance of native aspen, while Maine and Ohio have breed- 
ing programs in birch, ash and oaks. The native oaks and yellow poplar are 
receiving major attention in West Virginia and Tennessee, while Indiana, 
Illinois, Kansas and Missouri, the prince of American hardwoods, black 
walnut, is being bred for both timber and fruit production. 


A number of other species are included in breeding programs, and 
timber production is not the only objective being pursued. Many states are 
developing new and improved varieties for Christmas tree production. 
Adaptability to submarginal environmental conditions, such as strip mined 
areas or areas of high atmospheric pollutants, is being sought in some 
states. In summary, tree improvement research is now or soon will be 
providing the forester, the landscape planner and the private landowner 
with a wide selection of improved varieties of trees to better meet the 
demands for future timber supply and to improve the quality of man’s 
environment. 


Intensive Culture Methods 

To achieve the maximum productive potential of the new varieties of 
forest trees and of existing wild varieties, considerable research effort is 
being channeled toward intensive cultural methods. Pioneering efforts in 
forest fertilization carried out in Florida, Washington and New York have 
demonstrated that prescription application of fertilizer can improve the 
productivity of forest lands from 20 to 250 percent. These early results 
prompted a major increase in research effort in forest fertilization and 
mineral nutrient cycling in the forest ecosystem. Scientists from Alaska to 
Florida are investigating the movement and distribution of nutrients such 
as nitrogen and phosphorus in the undisturbed ecosystem and following 
harvesting or external application of nutrients. 


In several states, most notably Georgia, lowa and Kentucky, scientists at 
MclIntire-Stennis institutions are investigating the potentials for large quan- 
tities of wood fiber produced on short rotations with hardwood tree species 
planted at close spacings and grown and harvested similar to a silage 
operation. Following harvest, these species resprout from the stump and 
produce a second crop in two to five years. 
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In this operation, stem, bark, branches and leaves are utilized, and a 
very high level of dry matter production is achieved. Such intensively 
cultured plantations show great promise for meeting the needs of certain 
types of manufacturing facilities and as energy plantations in certain appli- 
cations. Irrigation, fertilization and weed-control techniques are adapted to 
this type of culture, as well as the selection of tree varieties that are suitably 
adapted to the technique. A variety of research problems and projects has 
been spawned by these discoveries. 


Natural Stands and Small Ownerships 

If the future wood needs of this nation are to be met, a major contribu- 
tion must come from small, privately owned, non-industrial woodlands 
where the terrain, ownership pattern or available capital may not permit 
intensive cultural practices to be applied. But these stands and woodlots 
have considerable potential for increased productivity through the de- 
velopment and dispersal of knowledge designed specifically for such own- 
erships. 


Land grant colleges and state universities have a long history of concern 
for and a close working relationship with the small, private landowner; and 
considerable effort is being made by the McIntire-Stennis institutions to- 
ward obtaining new knowledge that can be useful in increasing the produc- 
tivity and profitability of small, private woodlands. 


University scientists in Oregon, New Hampshire, Michigan and Missis- 
sippi are exploring the economic and social factors which influence the 
decision-making process of small woodland owners, so that recommenda- 
tions for improved forest management can be designed to meet their 
interests and capabilities. In Alabama, South Carolina, Ohio, Minnesota, 
Illinois and West Virginia, scientists are experimenting with methods of 
managing and protecting natural stands of native species under the con- 
straints typical of the private landowner. 


Modeling and Simulation 

By nature, forest research, which deals with the growth and develop- 
ment of trees, is a long-term undertaking. But the development of 
computer-assisted, mathematical simulation techniques is helping forest 
scientists to evaluate an enormous amount of data, discriminate between a 
variety of alternatives, understand the interaction of many diverse en- 
vironmental factors, more accurately forecast yield, and to optimize man- 
agement techniques to meet a wide variety of objectives. 
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Wildlife 


Largely non-commercial forests of pinion-juniper 


Range and Wildlife 
Management 


Research in the area of managing forest forage and wildlife represents a 
substantial effort by the participating MclIntire-Stennis institutions. 


Forage and Range Research 

Vast areas of the western United States are covered with pinyon-juniper, 
oakbrush or chaparral. While these cover types have limited value for 
commercial forest products, they are collectively more extensive than any 
other cover, and they often have high value from the standpoint of multi- 
ple use forestry. In some cases, they provide posts, poles, mine props and 
specialty products, like pinyon nuts. Very commonly they provide forage 
for domestic livestock and very important winter range for forest wildlife, 
and in their environments, they are regarded as having high aesthetic and 
watershed values. 


Studies are underway at several institutions to find ways to better utilize 
and manage these woodland types. Colorado State University has found 
that applying herbicides and mechanical controls to oakbrush woodland- 
rangelands can provide significant increases in forage for beef production. 
New Mexico State University investigated the effects of fertilization on 
growth and deer use of browse species in pinyon-juniper woodlands. Early 
results indicated both increased growth and higher amounts of crude pro- 
tein in both juniper and oak species. 


University of California research on chaparral-grasslands is concerned 
with some of the effects of brushland conversion on forage production and 
composition. 


Preliminary results of an Oregon State University investigation on con- 
trolled sheep grazing and Douglas fir establishment indicate that spring 
grazing by sheep severely reduces height growth. Sheep repeatedly 
browse the new terminal and lateral shoots. However, initial survival of 
seedlings was apparently not affected significantly by browsing or by trans- 
planting. 
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Roads and powerline rights-of-way and their effects upon wildlife are 
under study at the University of New Hampshire, Colorado State Univer- 
sity and West Virginia University. The New Hampshire study indicates 
greater wildlife use of selectively cut powerline rights-of-way as contrasted 
to clearcut openings. The difference appears to be related to the greater 
vegetation species diversity on the selectively cut areas. The West Virginia 
study will assess changes in wildlife abundance and movements before and 
after interstate highway construction. 


Rutgers University is conducting a study on the attitudes, motivations 
and perceptions of outdoor experiences of New Jersey hunters. Based on 
studies in controlled access areas, there is an apparent desertion from 
hunting, and a growing anti-hunting attitude developing in New Jersey. 


Radio transmitters are being used on bear to measure their movements 
and activities in the Great Smoky Mountains National Park by scientists at 
the University of Tennessee. Their studies include evaluations of food 
habits and populations of gray fox, bobcat and raccoons. The lowland 
hardwood forest in southeast Missouri provides the site for wildlife studies 
underway at the University of Missouri. 


Vegetation composition, density and structure, as well as climatic and 
animal trapping observations, are included in the study. The University of 
Vermont is attempting to measure the seasonal carrying capacity of 
spruce-fir-northern hardwood forests for deer through food habits study. 
Radio transmitters are also in use on deer and wild turkey to measure use 
by these animals of cottonwood plantations in Mississippi. Mississippi State 
University is conducting this study. 


—Robert E. Dils 

Dean, College of Forestry 
and Natural Resources 
Colorado State University 
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Particleboard is finding:new uses for subflooring, sheathing and siding, as 
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More than 200 million board feet of timber are 
remoued from forest lands in the Pacific Northwest 
each year. Oregon research is helping to identify 
the costs and fuel consumption of helicopter logging. 
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on this Minnesota house. 
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Reconstituted Wood Products 

Consumption of reconstituted wood products has increased at a rapid 
rate during the past decade—20 percent per year since 1964 in the case of 
particleboard. Continued growth of the market for these products is virtu- 
ally assured because of changes in timber supply and quality. Since the 
properties of reconstituted wood products are independent of timber qual- 
ity, particleboard and related products can be manufactured from materials 
unsuited for other uses, thus increasing the apparent supply of wood. 


The advantage of particleboard-related products over lumber and ply- 
wood in terms of raw material quality requirements has stimulated research 
by scientists in many states. Most of the research is directed toward improv- 
ing existing products, determining the effect of various types on board 
properties, and characterizing particleboard and fiberboard in terms of 
mechanical properties. 


Work in this area is of particular importance because of the probability 
that the use of particleboard in a load-bearing capacity in construction is on 
the verge of rapid expansion. Impact loading and long-term loading 
studies, and tests on the use of particleboard as webbing in composite 
beams are being conducted by scientists in Minnesota, Maine and Indiana. 
Also, work in Alabama has dealt with development of particleboard-veneer 
composites for use as floor decking. 


Researchers in California, Oregon, and Virginia are exploring the use of 
bark, logging slash, and other types in board products. Their work shows 
that a wide variety of types, including the bark of some species, can be 
used successfully in particleboard. 


Logging, Milling, and Processing 

Logging and milling costs represent a significant fraction of the selling 
price of lumber and have been increasing steadily for years. Progress on 
methods of increasing the efficiency of these operations has been reported 
by several states. For example, a light-duty sky-line logging system for 
Appalachian-type terrain increased production rates, while reducing site 
damage in tests in Indiana. Scientists in Louisiana are studying the feasibil- 
ity of using balloon logging in southern wetlands, while in Oregon, com- 
parisons of conventional and cable-assist falling revealed that the higher 
cost of the latter was offset by lower incidence of breakage and a reduction 
in stream cleanup costs from less logging slash. 
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Truss designs developed in Indiana are used nationwide. 


Studies in Mississippi of the biological treatment en 
efficiency obtained with wood-preserving oe 
wastewater using a pilot trickling filter, provided 
the design parameters for full scale pollution 
control equipment. 


Production rates obtained with this light-duty skyline logging 
system designed in Indiana were greater and site damage less 
than with tractor logging. 
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Tests of the stresses imposed on poles in accidents involving 
farm machinery are being conducted in Mississippi. 


ry 


hex Des, agree 


The mechanics of paint failure and useful service life of many other commercial 
products, such as these paints and stains, are being studied in Mississippi. 
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At Itasca State Park in Minnesota, a major research effort has concen- 
trated upon management objectives and techniques for the park’s vegeta- 
tion. They concluded that to re-establish the park forest in its presettlement 
condition, active management must replace past protection-oriented man- 
agement. For instance, large old red pine stands originating after fire must 
be protected against porcupines and other damaging agents. Drastic action 
is required to convert present aspen stands to their original pine. Early 
results indicate that competition from aspen suckers and shrubs and heavy 
mortality from concentrated deer browsing are major obstacles to such 
conversion. 


Role of Private Lands 

There is growing interest from various governmental organizations in 
opening private land to recreational use. Fee simple purchases by public 
agencies under spiralling land costs cannot meet demand. However, the 
receptiveness of private landowners to public access is not well-explored. 


Hunting and other recreation are available to the public on 
83 per cent of large private forest ownerships in Louisiana. 
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Private owners of small forested tracts on the urban fringe have been the 
subject of a Michigan study. Their willingness to permit hiking, hunting and 
snowmobiling and their attitude toward public access were investigated. 
Half the owners had their land for amenity values; the majority hiked on 
their land, but few hunted or snowmobiled. Over one-third of the lands 
were posted against hunting. The majority of landowners in this study 
would allow all three uses on request with reasonable payment for the 
privilege. Those who indicated refusal of access cited “damage” as their 
reason. Control, liability and numbers also are important issues. 


In Louisiana, large (more than 5,000 acres) private land ownerships 
exceed six million acres totally, representing a ten percent loss during the 
past decade (largely through conversion of forest to soybeans). But more 
than three times as much land in this class (compared to ten years ago) is 
now leased for recreation (usually to hunting clubs) or open to the public. 
Both industrial and nonindustrial lands are included. 


—Donald P. Duncan 
Director, School of Forestry 
University of Missouri 
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liquid water disposal. In other words, understanding why and how the 
forest deals with water movement, absorbtion, evaporation and transpira- 
tion will enable researchers to devise improved management techniques. 


An Oregon model predicts reasonable values for changes in dissolved 
oxygen associated with the accumulation of logging slash in small streams. 
It has been found that oxygen depletion is closely associated with tempera- 
ture changes when clearcutting exposes the streams. Higher temperatures 
reduce the oxygen saturation values and increase the rate at which mate- 
rials are leached into the stream. Logging slash in spawning beds has only 
recently been recognized as a problem. 


A West Virginia study has found that temperature measurements in 
streams can be expedited using inexpensive chemical integrators. They 
found that a buffer strip is important in controlling stream temperature 
increases, as the rise in temperature associated with clearcutting went as 
high as 20° F. 


The capacity of the forest to purify liquid wastes is becoming increasingly 
recognized. Adequate renovation of sewage is being achieved in the Mis- 
souri Ozarks. Spray application of sewage in Georgia also confirms the 
large capacity of sloping forest land to effectively remove pollutants. In this 
study, only one pollutant was detected in the outflow and it had been 
reduced to 10 percent of its initial concentration. In another study, a syn- 
thetic waste water containing 8 ppm soluble phosphorus was applied to six 
diverse Connecticut soils. While P was absorbed heavily in acid soils, 
wetting-drying cycles were found to regenerate the absorption sites. This 
regeneration extended the effectiveness of the soil filter. 


The renovating capicity of natural watersheds was further confirmed in 
Utah, where no significant differences were found in waste concentrations 
in surface runoff from grazed and ungrazed areas. Tests are being designed 
in Illinois to apply concentrated liquid wastes from cattle feedlots to 
forested and to agricultural watersheds, to develop improved waste dis- 
posal practices. 


Land Rehabilitation Research 

Progress is reported from Washington in the development of emergency 
revegetation techniques for watersheds denuded by wildlife. The results 
from five years of plot studies confirm the necessity there of herbicide 
application for successful broadcast seeding of burned rangelands. Sher- 
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man big bluegrass consistently showed the best establishment, provided 
that litter had been removed by the fire, and that the treatment was applied 
in the February to early March period. Best results occurred when seeding 
took place immediately following herbicide application. 


Increasing activity in coal mining has generated greater interest in recla- 
mation as a means of minimizing damage from mining wastes. Researchers 
in Pennsylvania have sought to identify and adjust conditions that prevent 
easy reclamation of wastes. Red pine and European white birch seedlings 
readily survived on anthracite wastes, when planted with a mulch and 
lime-plus-fertilizer treatment. The Pennsylvania, study also identified a 
number of grasses, forbs, and sedges that could tolerate aliminum concen- 
trations as high as 120 ppm. In general, species that were tolerant of 
adverse environmental conditions on acid soils were also tolerant of 
aluminum. 


Field trials of revegetation of coal surface-mined lands in Alabama indi- 
cate that the growth of fertilized plantings of sycamore and catalpa was 
substantially greater than that of unfertilized loblolly and slash pine. 
Examination of wildlife usage of the naturally revegetated mine areas 
showed that bird density decreased as the mines aged, and species diver- 
sity also decreased. A West Virginia study of wildlife usage on strip mined 
areas has helped define the use patterns of species ranging from sparrows 
and grouse, to deer and foxes. 


Aquatic Environment Studies 

Timber harvesting, forest road construction and their impacts on fish 
habitat are receiving increasing attention from resource managers and the 
general public. One of the often heard criticisms of forest harvesting is that 
erosion and sedimentation lead to lowering of water quality and the aqua- 
tic habitat. Many institutions are directing a variety of research attention to 
these problems. 


The University of California is examining the influence of protective 
streamside buffer strips in logged areas on aquatic organisms. This new 
study will compare results from protected and unprotected streams as well 
as testing sampling techniques. Another California study is attempting to 
measure forest vegetation and its litter production as a source of energy in 
logged and unlogged watersheds. Early results indicate lower energy sup- 
ply to streams from clearcut Douglas fir and second growth areas than from 
unlogged waterbeds. 
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Protection from Insects 
and Disease 


Insect and disease losses continue to be major problems for forest man- 
agers. The damage to timber, aesthetics, recreational opportunities and 
watersheds can periodically reach catastrophic levels. Often, these losses 
are due to natural components of the forest ecosystems, but sometimes 
management methods may also create serious problems, and some dam- 
age may be due to introduced organisms. 


The goal of research is to provide basic information and techniques so 
land managers may reduce losses to the lowest levels possible within 
economic reality. Research is centered on the forest itself and is all directed 
toward keeping destruction at a minimal level. However, losses continue at 
levels far greater than this nation can afford in light of the long-range 
forecasts of needs. 

Hemlock scale is being studied in 
Connecticut. Here an entomologist 
examines a sticky plate for crawlers. Defoliating Insects 
Many species of insects cause serious growth losses and death of trees 
The relationships of weather factors, tree vigor and the biology of the by direct feeding on the leaves. Scientists are continuing their efforts to 
roundhead pine beetle are being studied in New Mexico. develop better ways to combat these pests. In Wisconsin a study on the 
+ % ne ey, lal Lael SA a p causes of differences in feeding by sawflies on pine needles of various 
y "8 stages in maturity is in progress. Four compounds with strong deterrency to 
sawfly larvae have been isolated from juvenile pine needles. 
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The spruce budworm has been present in massive numbers for several 
years through Eastern Canada and the spruce-fir forest ecosystems of the 
Northeastern states. Scientists have been working on several aspects of the 
problem including direct control and population ecology. Sampling proce- 
dures for more accurate measurement of insecticide effectiveness and 
parasite monitoring have been developed. Studies of new procedures for 
prediction are also being investigated. Additional parasites have been re- 
leased and evaluations are continuing in the release areas. 


The gypsy moth continues to be a major problem over a fairly large 
portion of the country. Studies have continued on defoliation and resultant 
tree mortality in Connecticut. Tree mortality in Rhode Island was most 
severe in white oak of the intermediate and suppressed crown classes. 
Radial growth loss was apparent on oaks in all defoliated stands. 
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Two additional weevils received attention in Georgia. Respiration rates 
were studied and both Hylobius pales and Pachylobius picivorus de- 
monstrated a reduction of oxygen consumption. 


Seed and cone insects have caused problems in all sections of the 
country and on a wide variety of tree species. Damage by black walnut 
curculio has been effectively reduced by the use of insecticide application 
timed to adult emergence. This research was done in Missouri. 


In Idaho, the bionomics of cone and seed insects of Ponderosa pine 
were investigated to anticipate their effects on seed orchards. Researchers 
found that seed orchards should be located away from host plant forests 
and should be in mixed forest types with different species composition. The 
cone insects of the genus Dioryctria have been of consequence throughout 
the South. Insecticide granules applied to seed orchards in Mississippi were 
found to be effective in control of the problem. 


Another group of tree pests are those which suck the juices; and, in 
Connecticut, the red pine scale has been investigated to determine the 
effects of temperature regimes on their distribution and spread. Cold 
temperatures apparently prevent the spread of the pest to northern areas. 
Several insects were investigated in Ohio to determine the effectiveness of 
systemic insecticides applied as granular formulations. 


Diseases 

Forest pathogens and other causes of physiological stress in trees are 
ever present and continue to be the major source of growth loss in the 
forest. Much work has been done to develop resistance to some of the 
disease problems by genetic and cultural manipulations. This research has 
been highly successful in some cases, and it is expected that further success 
will be achieved. Scientists are also working on organisms essential to the 
growth of trees and by propagation may assist in achieving greater produc- 
tivity. 


Studies in Wisconsin on oak wilt have led to clarified information on 
infection processes, environmental effects and other aspects of the prob- 
lem. Since young red oak are highly susceptible, research under controlled 
conditions has been possible. In one study, 1000 seedlings were inocu- 
lated, only nine survived and their resistance is being investigated. In Texas 
a cause of oak decline has been studied to determine the likelihood of 
possible control. 
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In Oregon research on one project has concentrated on finding resis- 
tance in root rot of Port-Oxford-Cedar. A more general program in Idaho 
has identified 54 major tree problems requiring action by managers. The 
shelterbelt region of South Dakota has required considerable attention to 
the development of methods for controlling damping-off. Several fun- 
gicides appear effective and other tests are continuing. 


In Texas, a study of needle cast fungi shows that infection may relate to 
certain clones of the pine species as well as the natural moisture regime. At 
Fayetteville, Arkansas, virus diseases are being studied as they relate to 
forest stands. A virus on red cedar is apparently spreading and contributing 
to the slow death of the trees. . 


Research in Hawaii has concentrated in one study on natural an- 
tagonism of microbes. Evidence has been developed showing the role of 
inhibitors in reducing fungal spore germination in soil. Air pollutants have 
received attention in a number of studies. Studies in Michigan on London 
plane tree revealed significant damage after 25 ppm exposure to ozone for 
eight hours. This included reddening, watersoaking and necrosis. 


—Fred B. Knight 
Director, School of Forest Resources 
University of Maine 


Connecticut researchers are studying the virus 
infection of the fall cankerworm. 


£6 


‘sagtuawe pue 
SedlAlas peoud jayiew-uou pue paoud jaysew jo SUOHLUIQUIOD ajenjena 
0} poujeu aulos dojanap o} jequassa si }1 yey} pajou pamaiasayur suosiad 
esou} [Ty ‘Bupjewi-uorsioap ul umouyun [eas aj se sanyen Ayuae JO 10}9e} 
24} O} pajutod mainai siy] ‘s}stwOUOoze jsa10} pue SIO}SA1O} YIM ssado0id 
Buryew-uojslap asn-ajdyjnui ay} pamainas Sieyoieasal aiysduieyy Many 


$3SS9301qg UOISs}20q JUaWabeuE 


‘SySe} MAY} Ul SIayeU-UOTSIDap 
ISIsse [IM JEU} E}ep aoinosai yeinyeu Huyoa][09 10} sjoo} pue surjd Buyduies 
JO Juauidojenap au} st jndjno yoseasas jo adhy Jayjoue |[¥S ‘pedojenap 
S] SWiajqoid uoY_nquysip pue uogonpoid @A[OS 0} ssed0id Bulyew-uolsioap 
ou} Ul pesn aq ued jeYy} UOReUIOJUI ‘saseo 184yJO Ul ‘pedojanap are 
uogenyis Bulyew-uolsisap oytoads e 0} ajeudoidde seuljapind aje1auab o} 
SiayeUWU-UOls|9ep [enplaipu! Aq pardde aq ueo jeu} sjapou jeoATeue saseo 
OUIOS Ul ‘SPIINOSAI jSe1O} INO JO asn asim ayeU O} sane] AUeW ye sloyeul 
“UOTSep jsisse Jey} S}nse1 epiAoid oO} Jno payed st ease sty} Ut yoleasoy 
yndur ue se purl Suymnbas sass pue Spoob jo uoyonpoid woy ajq 
-Issod st yorym ‘sjuem ueuny Jo uogoRysges au} punole anjonai ‘puepsaioj 
Sulpnyout ‘saoinosai pur] jo juawabeuew 2} Ul AjaIN0s Jo s}saJayUl ay], 


‘UIEDUOD JO} ASNed |IS SI Ht ‘@pedap e UeY} ssa] Ul eaIe puRjequiy 
[PfOWUWOS Ul eseaIdep jUed1ed OM} ke ATUO SI sty} YBNOULY ‘0/61 O} Z961 
WOd} Sade UO'IIILW Hp'g Aq peseasoap puepequuy [elo1awWOd jo ease S2}2]S 
pewur) ey} ‘yesteidde saquig ad1nlas jsalo4 Sq JUad—al e Oo} Bulpsoo0V7 
esN SAHeUIE}e UL O} UOISIBAUOD UBEq UAa}O sey }[Nsa1 ay} pue sainssaid 
esou} je} sey pueljse1ioj ‘aseq pur] ay} uo ainssaid Hurseasour ynd sey 
eouan|ye JO sjane] Bulseesour 10 Apeays yyim uogendod Buiseasout uy 


‘AIA O} Spud} ey} siseydwa se;moqsed ay} AlUO Ss! }! pue Wayshs ayy 
jo sabeyuy] (uewny-uou pue uewny Y}OQ) Jeotbojooe ay} oO} ayejai sarpnjs 
JSOW “UOReU ay} jo ABojooa pue Awouosa ay} jo ped jesBaqut ue si }S210} 
2y} Jey} ez1UB09a1 0} Aressadou si ji ‘asn puepselo} 10} Butuuejd uayy 


‘SUOISISaP Asay} eYeW O} papeou UOReUIOJUL pue 
eyep ay} pue sassasoid uolsisap yyoq uodn sasno0} yoreasal SIU] “S[ane] 
Bupeuwl-uolsis9ap snouen ye asn pueysaioy jo Suruueyd ay} si siseydua 
Bulseasoul Buialese1 auo pue sieah yuaces Ul YoIeesat JO eae JOofew VJ 


asf 


‘DIUDA|Asuuad Ul paipnys Bulag 
24D jJaUIMOUS PUD 4aN0d ysas0f UBamjaq diysuoyDjay 


Researchers in Virginia developed and tested a computer simulation 
model that provides answers to three important management questions: 
(1) what return can be expected from one rotation after planting loblolly 
pine? (2) what return can be expected from a series of possible rotations 
after planting loblolly pine? (3) what return can be expected from cutting 
an existing stand or letting it grow? Test results showed that planting lob- 
lolly pine for a 25-year rotation pays a 6.14% rate of return, holding a 
15-year-old plantation to age 25 pays 7.11%, and holding a 15-year-old 
natural stand to age 20 pays 5.3%. 


Mississippi scientists found that almost half of the state’s non-industrial 
private forest landowners included in a study were using the land for 
purposes other than timber production and should be largely discounted 
for that commodity. 


Colorado scientists have developed operational demographic. models 
which are being linked to forest management decisions to provide esti- 
mates of impacts of forest management alternatives on population size and 
distribution. Another operational model developed in 1974 is a simple 
economic base formulation which utilizes census of population data. It 
provides a means of establishing a description of a region’s economic 
structure and dynamics. This model in turn can be related to forest man- 
agement alternatives. 


Illinois researchers are developing a management planning system for 
the small woodlot owner. This system will have the capability of providing 
an evaluation of a forest stand that has been subjected to the effects of 
injurious agents. This system implements commonly used inventory 
methods and economic analyses to provide decision-making information. 


West Virginia scientists have been investigating the effects of public in- 
volvement on federal land management decision-making. A land man- 
agement plan utilizing public involvement in the goal development and 
decision-making process was located on the George Washington National 
Forest in Virginia. This plan involved use allocation for a unit plan and 
environmental impact statement and considered conflicting and diverse 
interests. 


Land Use 


A very important early decision that must be made before allocation 
decisions for goods and services production can be made involves alloca- 
tion of land or space for specific activities and groups of activities. 
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As population increases and the land becomes more intensively de- 
veloped, it is inevitable that linkages between the various human activities 
will become stronger. To investigate social gains and losses, it is necessary 
to analyze resource situations at levels larger than the individual decision- 
making unit but smaller than the national level. 


Scientists in Indiana have been concerned with the community de- 
velopment program effects on land use. The major concentration of re- 
search activity has been centered on the rural/urban interface between the 
Louisville Metropolitan area and five Indiana counties which are rapidly 
being urbanized. 


Also, Indiana researchers completed a natural resource study of the 
five-state Midlands area. This study examines forestry prospects, outdoor 
recreation, and the minerals industry with respect to change and develop- 
ment to the year 2000, taking into consideration certain cultural, demog- 
raphic, and environmental variables. 


Minnesota scientists have investigated criteria for evaluation of recrea- 
tional projects. Results of the study indicate that state recreation planning 
presently does not include benefit-cost analysis, except in a few isolated 
instances, where the results are used more as supplemental information 
than as a direct input in the evaluation process. 


Demand and Supply of Forestry Goods and 


Services 

Demand and supply studies have traditionally been important informa- 
tion resources for economic planning in forestry. Two important sub- 
projects in this category were completed in 1974 by California researchers. 
One is a provisional model for analyzing timber supply policy alternatives 
for a transitional period in California. The model presents a quantitative 
estimate of the 1970 timber resource in the state by type, site class, owner- 
ship, and stand character; it provides estimated costs of different future 
production alternatives and generates a timber supply function appropriate 
for the long term; projects prospective demand; and provides a basis for 
selecting an optimal timber supply program in light of that projection. 


The second subproject consisted of a simulation model of the timber 
economy in Humboldt County, California. The model relates level of 
timber harvest to a) forest industry employment, b) total employment, and 
c) timber based tax revenues. 
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Colorado researchers developed a computer mapping system which 
provides for assimilation and display of grid-based data. Data are entered 
into the system in two dimensional matrix form, combined as specified by 
the user, and displayed as printer-produced maps, microfilm and/or 
grayline and color maps (with the aid of a density slicer). The system has 
been tested using data from a 96 x 96 arid representing one township near 
Boulder, Colorado. 


Michigan researchers completed a survey of selected natural resource 
information systems presently used by state agencies. These systems were 
surveyed from the viewpoint of their operational use in providing informa- 
tion such as that required by Federal and State environmental inpact 
studies. 


New Jersey researchers completed analyses of the timber and vegeta- 
tion inventories data of the 12,500-acre Stokes State Forest. A series of 
detailed overlay maps were prepared for the entire forest delineating the 
topography, major forest types and density of timber. 


A technique for combining certain bio-physical environmental paramet- 
ers with socio-economic characteristics and goals into planning units and 
performance standards for controlling land use has been developed by 
Cornell University researchers. Airphotos, soil survey maps, climate, Land 
Use and Natural Resources Inventory (LUNR, maps, farm variability clas- 
sification, ownership data and ownership attitudes were the information 
base melded into planning divisions. This method is applicable in met- 
ropolitan hinterlands where vacation homes, agriculture and recreation are 
the dominant forms of land use, and where farm and forest land is being 
“invaded” by recreation homes. 


Remote Sensing 

California researchers continued work begun in 1973 on various kinds 
of space photography. Several California test sites were photographed on 
specific dates by the Skylab astronauts from an altitude of 275 miles, and 
on approximately the same dates, by both the Earth Resources Technol- 
ogy Satellite (ERTS-1), from an altitude of 570 miles and (by means of a 
U-2 aircraft) from an altitude of 65,000 feet. A comparative analysis of 
these photos was conducted to determine the optimum aerial and space 
photo specifications for use in making multiple resource inventories of 
wildland areas. 
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Purdue University researchers have continued biophysical research in 
remote sensing. Significant results have proved the effectiveness of using 
computer-aided analysis techniques on ERTS-1 satellite data, even in 
areas of mountainous terrain. Cover-type maps of coniferous forest, de- 
ciduous forest, grassland and cropland, bare rock and soil, and water were 
obtained by computer analysis for a 2,456,000 acre region in the Rocky 
Mountains. The cost of the analysis was approximately 0.1¢ per acre and 
the classification accuracy was over 90 percent. 


ERTS data and computer analysis techniques also allowed more accu- 
rate maps of a burned-over forest area than had been operationally pro- 
duced from aircraft scanner data. Although snow cover could not be spec- 
trally differentiated from clouds on ERTS-1 data, multispectral scanner 
data from Skylab has proven the value of the middle infrared portion of the 
spectrum for differentiating snow. These results have tremendous potential 
economic significance for more effective predictions of water runoff in 
many of the mountainous regions of the world. 


In contrast to these results, Michigan researchers, in applications of re- 
mote sensing to forest inventory, found that little information about com- 
position of forest stands could be gleaned from ERTS-1 satellite data. 
ERTS-1 data were found useful for identifying and mapping large forest 
stands. Computer analysis of the ERTS data in digital form gives better 
results but is more expensive than photo-interpretation of ERTS trans- 
parencies. Photo-interpretation of high resolution Skylab imagery gave 
good results in indentifying and mapping woodlots as small as one hectare. 
Even with this imagery, however, analysis of composition within stands is 
difficult. A demonstration project in Mason County, Michigan has shown 
color-infrared photos at a scale of approximately two inches to the mile to 
be suitable for preparing forest type maps with broad classifications of 
species, stocking, and maturity. 


Minnesota researchers found that application of ERTS imagery to the 
state’s forest classification (visual interpretation of combined and density- 
sliced imagery) had limited success in forest species identification. How- 
ever, small format aerial photography of various types, both in Montanna 
and Minnesota, provided indications of an increasing number of applica- 
tions which could be accomplished at the local level at minimum cost. 
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Training Research 
Workers 


The Congressional Act establishing the McIntire-Stennis Cooperative 
Forestry Research Program states . . . “that forestry schools are especially 
vital in the training of research workers in forestry.” 

One of the goals of this research program is to provide the resources in a 
variety of forms for young researchers to draw upon in the research com- 
ponent of their academic experience. When this program was conceived, 
there was no way to predict either the coming of the new era of environ- 
mental awareness or that the pressure on renewable resources would 
mount so fast. This development was brought into clear focus as the 
finiteness of fossil energy sources was fully realized. Forest resources, un- 
like oil, coal, aluminum and other finite resources, should never run out. 

A major way to prevent forest resources crises is to continue a strong 
program of research that will assure sustained development of highly moti- 
vated students into productive researchers. This approach will also contr- 
bute to aiding the supply of stimulated forestry researcher-educators. The 
McIntire-Stennis program has allowed research programs to operate at a 
new level of graduate student involvement and to sustain the supply of 
new Ph.D. research workers. 

Research projects supported by the McIntire-Stennis program continue 
to constitute the resource material for research by graduate students in an 
array of areas (Table 1). These data show that the major emphasis is on 
“Renewing the Timber Supply’. About 200 students are researching this 
topic, while just over 100 are researching utilization. A desirable balance of 
effort is apparent. 


Table 1. Graduate Students using MclIntire-Stennis 
Research Projects (1975). 
Graduate 
Program Area Projects Students 
number 

Renewing Timber Supply 204 206 
Protecting Watersheds 49 50 
Forage and Habitat 52 87 
Recreation 33 33 
Utilizing Wood Resources 120 129 
Protecting Forest Resources 85 78 
Planning for Forest Land Use 38 43 
Innovative Application, Urban Forestry — — 
Total 597 641 
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State Agricultural and 
Forestry Research Institutions 


New Hampshire 
Minnesota 


Wisconsin New 


Michigan 
Washington, D.C 


W. Virginia 
_ a” 


5 S. Carolina 


N. Dakota 


Colorado 


New 
Mexico 


SUIUMIBAT 


Hawaii 


Tuskegee Institute) 


A 1973—74 ASCUFRO study revealed that nationwide the need by 
member-institutions for Ph.D. level scientist-educators was for nearly 100 
new faculty. This represents about three-fourths of the total Ph.D.’s con- 
ferred. A study conducted in 1973 by ASCUFRO revealed that its member 
institutions employed less than half the researchers trained in the 
MclIntire-Stennis program. Over half were employed by industry, federal 
agencies and others. Thus, it appears that the demand for well-trained 
researchers will remain strong and should continue as an important trust of 
the program. 


—Wayne Smith 

School of Forest Resources 
and Conservation 
University of Florida 
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Cornell Univ. 
N.C. State Univ. 
N.D. State Univ. 

Ohio Agr. Research & 
Development Cntr. 
Oklahoma State Univ. 

Oregon State Univ. 

Penn. State Univ. 

Univ. of Puerto Rico 

Univ. of R.I. 

Clemson Univ. 

S. D. State Univ. 

Univ. of Tenn. 

Texas A&M Univ. 

Stephen F. Austin State University 
Utah State Univ. 

Univ. of Vermont 


Va. Polytechnic Inst. & State Univ. 


College of the Virgin Islands 
Univ. of Washington 
Washington State Univ. 
West Virginia Univ. 

Univ. of Wisconsin 

Univ. of Wyoming 
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Ithaca, NY 
Raleigh, NC 
Fargo, ND 
Columbus, OH 


Stillwater, OK 
Corvallis, OR 

Univ. Park, PA 

Rio Piedras, PR 
Kingston, RI 
Clemson, SC 
Brookings, SD 
Knoxville, TN 
College Station, TX 
Nacogdoches, TX 
Logan, UT 
Burlington, VT 
Blacksburg, VA 

St. Croix Campus, Virgin Island 
Seattle, WA 
Pullman, WA 
Morgantown, WV 
Madison, WI 
Laramie, WY 
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McIntire-Stennis Cooperative Forestry 
Research Effort in 1975 by Region’ 


Research Programs 


Region 


Northeast 
SY’s % 


South 


SY’s % 


North Central | 


SY’s 


Inventory and Appraisal 
(forest, range and remote 
sensing) 


Timber Management 
(biology, culture, 
management, tree 
improvement) 


Forest Protection 
(insects, diseases, fire) 


Harvesting, Processing 

and Marketing 
(engineering, production, 
product development, 
marketing, grades, demand 
and housing) 


Watersheds, Soils, Pollution 
(soil inventory 
soil/plant/water nutrient 
relations, watershed 
protection, water use, 
pollution abatement) 


Range, Wildlife, and 

Fishery Resources 
(habitat interactions, 
quality, and management) 


Forest Recreation and 
Aesthetics 
(demand, planning 
allocation, management) 


Forest Land Use 
(alternatives 
multiple-use) 


TOTAL 


1 Represents all McIntire-Stennis, Hatch, and Non-Federal research in forest 
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20.8 20.9 
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8.0 8.1 
99.3. 100.0 


6.6 4.4 


SQ 0.2 


BSN MSS) 


S39 Za 


6.4 4.3 


12.8 8.6 


4.5 S50) 


B77 ZZ 
149.2 100.0 


6.4 


35.7 


SES 


26.2 


9.8 


WZ 


6.8 


SZ 
102.8 


Te 


West 


SY’s 


Te 


National 
SY’s % 


6.3 


34.8 


Sl 


25.2 


9.4 


1.2 


6.6 


Sal 
100.0 


eZ 


SZ:2 


18.3 


So); 2) 


WU 


We 


oO) 


6.9 
130.2 


ry reported by participating institutions. 


Ws) 


24.7 


14.0 


26.0 


8.9 


9.4 


4.6 


so 
100.0 


2LEZ oO 


141.4 29.4 


SOW ers 


124.2 25.8 


33,0 ©9 


300) 8 


23-2, 48 


21.3 4.4 
481.5 100.0 


